The Caenorhabditis elegans ems class homeobox gene ceh-2 is required for M3 pharynx motoneuron function.
Several homeobox genes, for example those of the ems class, play important roles in animal head development. We report on the expression pattern and function of ceh-2, the Caenorhabditis elegans ems/Emx ortholog. CEH-2 protein is restricted to the nuclei of one type of small muscle cell, one type of epithelial cell, and three types of neurons in the anterior pharynx in the head. We have generated a deletion allele of ceh-2 that removes the homeobox. Animals homozygous for this deletion are viable and fertile, but grow slightly slower and lay fewer eggs than wild type. We assayed the function of two types of pharynx neurons that express ceh-2, the pairs M3 and NSM. M3 activity is substantially reduced in electropharyngeograms of ceh-2 deletion mutants; this defect can account for the observed retardation in larval development, as M3 activity is known to be necessary for effective feeding. NSM function and metabolism are normal based on the assays used. All cells that express ceh-2 in wild type are present in the ceh-2 mutant and have normal morphologies. Therefore, unlike other ems/Emx genes, ceh-2 seems to be important for a late differentiation step and not for neuron specification or regional patterning. Because the CEH-2 homeodomain is well conserved, we tested whether ceh-2 can rescue ems(-) brain defects in Drosophila, despite the apparent differences in biological roles. We found that the C. elegans ems ortholog is able to substitute for fly ems in brain development, indicating that sequence conservation rather than conservation of biological function is important.